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A Quantitative Description of Supply and Demand Relationship 
of Neutron Beam Use

1

— Numeracy for Applications of Neutrons —

Extremely large breaking of the symmetry under the spatial inversion (P-violation) is observed in p-wave resonances of medium heavy nuclei. The enhanced P-violating 
effect is understood as the result of the combination of the interference between neutron scattering amplitudes of P-unfavored neighboring resonances, which is 
referred to the kinematical  enhancement,  and the variance of  the P-violating nuclear  interaction in compound nuclear  states,  which is  referred as the dynamical 
enhancement. The kinematical enhancement has been studied by determination of partial neutron widths of p-wave amplitudes in energy-dependent angular correlations 
of individual gamma-ray transitions emitted in the relaxation process of compound nuclear states using pulsed neutron beam at the ANNRI beamline of the J-PARC 
spallation neutron source. In this paper, we overview the experimental results and discuss their consistency with theoretical models and possible extension to their 
application to search for the breaking of the time reversal invariance in nuclear interaction with the possible sensitivity to new physics beyond the standard model of 
elementary particles.
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Optics, Detectors, Methodologies
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(Analyzing Capability) ∝ (Source Power) x (‘Efficacy’)

moderator, optics, detector, sample environment, 
signal processing, analysis algorhythm, theoretical 
models, ,,, etc.
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A Medium-term Vision

Compact Neutron Sources for Retail Use

number of neutron researchers

(Analyzing Capability) ∝ (Source Power) x (‘Efficacy’)

(‘Genius’)∝(‘number of researchers’)

moderator, optics, detector, sample environment, signal processing, analysis 
algorhythm, theoretical models, ,,, etc.

(Good Result) ∝ (Source Power) x (‘Efficacy’) x (‘Genius’)

moderator, optics, detector, sample environment, signal processing, analysis 
algorhythm, theoretical models, ,,, etc.

(2005)
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NAN: Numeracy for Applications of Neutrons
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— quantitative description of neutron methodology —

to ripen long-term roadmap convincible other fields, funding agencies and market
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SUPPLIES DEMANDS
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SUPPLIES DEMANDS

Neutron supplies can be quantified reasonably.

Quantification of neutron demands seems unclear.



SANS : Small Angle Neutron Scattering

A working team to consider the methodological structure of

among instrument scientists of SANS-J and SANS-U at JRR3 and 
researchers in fundamental physics, accelerator and industrials
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Simplified Model of Neutron Instruments (steady source)
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SANS : Small Angle Neutron Scattering
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SANS : Small Angle Neutron Scattering
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Rough Sketch of the Decision-making Criteria

of Instrument Scientists at SANS-J and SANS-U at JRR3
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Summary

A Quantitative Description of Supply and Demand Relationship of Neutron Beam Use
— Numeracy for Applications of Neutrons —

A strawman template is under development.

Generalization to neutron scattering must be straightforward.

Anthor strawman template for imaging is under discussion.
Imaging is not straightforward since it strongly depends on human’s pattern recognition. 
However, it should be possible since it has been widely studied.

Based on the findings obtained inductively, we try to formulate 
the evaluation of methodological capabilities of neutron 
scattering deductively.

UCANS is an excellent playground with a long-term outlook.


